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Pedepar:

1. O6'eKT moCIiIpKEHHs - NIPoLeC HaByaHHs Ta QYHKIIOHYBaHHS 6araTolapoBoi HePOHHOI Mepexi MPpsSIMOro
NOIIMPEHHS. MeTa IoCiIKeHHs - po3po06Ka METOIB i Mofiesiel IPUCKOPEHOTO HaBYaHHY Ta QYHKIiOHYBaHHS
6ararouapoBoi HETPOHHOI MepesKi MPSIMOTO MOLIMPEHHS, SIKi 32 paXyHOK JUCIIeTYePYyBaHHS Ta MACIITa0yBaHHS
004K CII0BAIBHOI CUCTEMMU, a TAKOXK afiaNTallii Ta MifBUILEHHS IPONYKTUBHOCTI i yac peasizalii 6aratomapoBoi
HEePOHHOI MepexXi 3a6e31e4yI0Th CyTTEBE CKOPOYEHHS Yacy BUPILI€HHs 3a/1a4 BEJIMKOI po3MipHOCTi. MeTonu
OOCJIiIKEHHS: [1J151 PIBHOMIDHOTO PO3MOAiNy HENPOMEPEXKEeBOi 06POOKU JaHUX BUKOPUCTAaHI TEOPisl ITYYHUX
HEWPOHHUX CUCTEM, JIiHiHA anrebpa, METOIU aJirOPUTMI3arllii 3a1a4, 06YMCITIOBAIbHI METOOY; MJIST MOJIEi
OLIiHIOBAHHS 3aCTOCOBAHi IapamMeTpUYHe MOJEJII0OBAHHS, CHCTEMHUI aHaJli3; AJs afanTalii Ta IpUCKOPEHHS
HepooOpOOKU JaHUX - Teopisl rpadis, TeOpis MaTpullb, IPUHLUINY OPraHizalii KOMII'TOTEPHUX MEPEX; IS
MacmTtabyBaHHS 064MCIIIOBAIbHOI CUCTEMU - TEOPETUYHI OCHOBU [100YJ0BY BUCOKONIPOAYKTUBHUX CUCTEM, TEOPIist

napa’sesibHUX Ta PO3IOJiJeHUX 004K CIeHb; Il HiITBepIKeHHs e(PEeKTUBHOCTI OTPUMaHUX Pe3yJbTaTiB i



pPO3pO6JIeHHS peKOMEHAlil 010 iX 3aCTOCYBaHHS - iMiTallilfiHe MOZEeJIIOBaHHS 3 BUKOPUCTAHHSIM MOB BUCOKOTO
piBHS nporpaMyBaHHs. HaykoBa HOBU3Ha: 1. Briepie 3anrponoOHOBaHO METO[], PiBHOMIPHOTO PO3NOAiNy
HelpoMepekeBoi 06pobKY AaHUX, SKUI 6a3yeThbCsl HA AUHAMIYHOMY IIepepo3Iofiai HabopiB HENPOHIB
6araTomapoBoi HEIPOHHOI MepeXXi MiXK OOYMCIII0BAYaMU 3aJI€5KHO BiJl 06CATY OOpOOJIIOBAHUX AHUX, 1O O3BOJISIE
CYTTEBO CKOPOTUTU YaC HaBYaHHS Ta (PYHKLIOHYBaHHS 6araTomapoBoi HEMPOHHOI MEPEXKi, a TAKOXK 3MEHIIUTH Ha
NOPSIAOK OOUYMCIIIOBAJIbHY CKJIATHICTD MOPIBHSHO 3 iCHYIOUMMU IIOC/IiJOBHUMU MeToJaMu. 2. Bniepiue
3aIIPOIIOHOBAHO MO/I€JIb OLiHIOBaHHS IPMCKOPEHHSI HaBUaHHS Ta QYHKIiOHyBaHHs 6araTolapoBoi HEPOHHOI
MEPEeXi, Ka XapaKTePU3yETbCSI MOXJIMBICTIO BUOOPY €(PEKTUBHMUX 3HAYEHb IapaMeTpiB, IO CYKYIIHO BPaXOBYIOTb
o0csr i po3noin BxinHoi iHGopMaliii 3aeXXHO Bif yncia rnepenad JaHUX Y BipTyaJIbHUX TONOJIOTisX ("3ipka”, "ciTka",
"[MOBHO3B'sI3HUH Tpad") Ta anapaTHi XapakTepUCTUKU CepeoBUIla Y 06YMCIIIOBAYiB, 0 T03BOJISIE MigBULITUTH
IPOAYKTUBHICTb HEIPOOOUNCIIEHD TA 3HAYHO IIPUCKOPUTU OOPOOKY BEJIMKOTO OOCATY AAHUX Y PO3NOLITIEHOMY
0064YNCIIIOBAIbBHOMY CEpefoBulli. 3. Briepiue 3arrporoHOBAaHO METO], MACIITa0yBaHHS 00YMCIIIOBAJIbHOI CUCTEMH,
SIKUI XapaKTepU3yeTbCs TOUHUM BU3HAYEHHSIM Yacy BUKOHAHHS PO3IOJiJeHNX MK 064ucioBaYaMu HabopiB
IAHUX HEUPOIpoLenyp, 110 [103BoJisge €(PEKTUBHO TUCIIETYEPYBATU HABAHTAKEHHS PECYPCIB Ta OL[iHUTH
IIPOAYKTUBHICTb NOJAJIBIIOTO i BUIIEHHS IOTY>KHOCTI T€TEPOT€HHOr0 a60 TOMOT€HHOT0 004K CII0BAIBHOTO
cepenoBUIIa [JIsS IPUCKOPEHHS BUpilleHHs 3anad. 4. HabyJsa moaipiioro po3BUTKY MOZEs b IPUCKOPEHO]
HepooOpoOKY JaHUX IIJISIXOM YpaxyBaHHS o0csAry BxifHOI iHpopmaliii, Tonosorii nepegadi gaHux ("3ipka’,
"[MOBHO3B'sI3HUM rpad”, "ciTKa") 1151 CKOPOUYEHHS KiJIbKOCTI Iepefad Mk 004MCIIoBa4aMy, 10 03BOJIsIE€ aaNTyBaTh
CTPYKTYpy 6aratrouapoBoi HEPOHHOI MepeXi y PO3NOiJIeHOMY OOUNCIIIOBAILBHOMY CEPEIOBUIL [7Is1 CKOPIIIOTro
BUPILIEHHS 337124 BEJIMKOI po3MipHOCTi. CTyIiHb YIIPOBAIKEHHS - METOJIM Ta MOZEJli IPUCKOPEHOI
HellpoMepeskeBoi 06pOOKHU JaHUX Y PO3NOiIEHOMY 004YMC/II0BAJIbBHOMY CEPELOBUILI IOBELIEH] 10 PiBHS
[IpOrpamHoi peasnisaliii, 1110 JO3BOJIUIIO 3AiIICHUTU: PO30paKyBaHHS O€3II0BHUX TPYO PiZHOrO MpU3HAYEHHS 32
sxictio y HTI® TOB "TexHosoris" M. XapkoBa, YKpaiHa (akT BrpoBajikeHHs Bif, 18.05.09 p.); IporHo3yBaHHs
€KOJIOTiYHOi 06CTaHOBKY B caHiTapHO-3axucHil 30Hi [TAT "ApcenopMirtran Kpusuii Pir" nyis TOB
"ATOMEKOCHCTEMA" m. XapkoBa, YKpaiHa (akT BnpoBaakeHHs Big 30.05.11 p.), pe3ysbratu po6oTH 6yi1u
BIIPOBA/’KEHi B HABYaJIbHUM ITPO1jeC XapKiBChbKOTO HalliOHAJIbHOTO YHIBEPCUTETY PalioesIeKTPOHIKY (aKT
BrpoBaakeHHs Bif 15.03.10 p.). Chepa BUKOpUCTaHHS - IJ1s1 pO3POOKU HEPOMEpPEeKeBUX CUCTEM IIPUCKOPEHOI
00pOOKHU JAaHUX 3 METOI0 PO3B'sI3aHHSI INMPOKOTr0 KOJIA PiI3HOMAHITHUX 32 3MiCTOM 33]1a4; B iHTE€JIEKTYaJIbHUX
CUCTEMAX, 10 OOpPOO6JISIIOTh CYTTEBUI 00CAT BXifHOI iHpopMallii y pi3HUX ranyssx; y HaB4aJbHOMY NPOLECi Mif, 4ac
niAroToBKY PaxiBLiB y rayyssx TEXHOJIOTIN apaesbHUX Ta PO3IOAiIJIEHNX O0UNCIIeHb, 2 TAKOXK HellpoMepesKeBoi

00pOOKYU AAaHUX

2. The research object - the process of learning and functioning multilayered feedforward neural network. The
research target - development of methods and models for speed up training and functioning of the multilayered
feedforward neural network, which due to scheduling and scaling of the computing system, and the adaptation and
productivity increase allows to essential reduce time of the large dimension tasks solving. Methods of the research:
for equable neural data distribution the theory of artificial neural systems, the linear algebra, algorithmic methods,
computing methods are used, for model of estimation the parametrical modeling, the system analysis are applied,
to adaptation and speed up of neurodata processing - the graph theory, the matrixes theory, principles of the
computer networks organization, for computing system scaling - the theoretical bases of high performance
systems, the theory of the parallel and distributed calculations, to confirm the efficiency of the results - the
imitating modeling with use of high level programming languages. The scientific novelty: 1. The first method of
equable neural data distribution, based on dynamic neurons sets assigning between processors depending on the
amount of input data that allows to essential reduce time of training and functioning of a multilayered neural
network and to decrease by an order computing complexity in comparison with existing consecutive methods is
offered. 2. The first model of multilayered neural network training and functioning speedup estimation, which is
characterized by a choice of effective values, taking into account volume and distribution of input information

depending on data transmission in virtual topology ("star”, "grid", "graph") and hardware characteristics of the

environment and processors, that allows to increase productivity of neural processing and considerably speedup



solving of large dimensional data in the distributed computing environment is offered. 3. The first method of
computing system scaling, which is characterized by exact definition of distributed between processors neural
data performance time that allows effectively scheduling resources and to estimate productivity of further
capacity increase of the heterogeneous or homogeneous computing environment for acceleration of the tasks is
offered. 4. Further developed model for speed up data processing by the accounting of input data volume, virtual

topology ("star”,

grid", "graph") for reduction the number of transfers between processors that allows to adapt a
multilayered neural network in the distributed computing environment for the speedup large scale tasks solution.
The degree of implementation - methods and models for speed up neuronetwork data processing in the
distributed computing environment are brought to level of program implementation that allowed to carry out:
grading seamless tube of different purposes on quality in SPC LLC "Technology" Kharkov, Ukraine (the act from
18.05.09) forecasting of an ecological situation in the buffer zone of PLC "ArcelorMittal Kryviy Rih " for LLC
"ATOMECOSYSTEM" Kharkov, Ukraine (the act from of 30.05.11), results were incorporated in educational process
of Kharkov National University of Radio Electronics (the act from 15.03.10). The scope of use - development of
neuronetwork systems for speed up data processing for a wide variety tasks; in an intelligent systems processing
essential volume of input information in various branches; in educational process at training of specialists in the

technologies of the parallel and distributed computing and also neuronetwork data processing
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